Binding of Tamm-Horsfall protein to complement 1q measured by ELISA and resonant mirror biosensor techniques under various ionic-strength conditions.
The purpose of the present study was to quantify the binding affinity between Tamm-Horsfall protein (THP) and complement 1q (C1q) using ELISA and a resonant mirror biosensor. In ELISA, immobilized THP was incubated with soluble C1q under both low and physiological ionic-strength conditions. Tamm-Horsfall protein bound C1q with an equilibrium dissociation constant (KD) of 1.9 +/- 0.6 nmol/L in low ionic-strength Tris buffers (20 mmol/L NaCl, pH 7.5) and with a lower affinity (KD of 13.4 +/- 4.7 nmol/L) in physiological-strength Tris buffers (154 mmol/L NaCl, pH 7.5). A resonant mirror biosensor, which monitors binding events in real-time, was used to quantify the KD of this reaction, as well as to estimate the kinetic parameters. In these studies, THP and C1q bound with an association rate constant, kass, of 1.25 x 105 L/mol per s and a dissociation rate constant, kdiss, of 0.002-0.005/s. The calculated KD for the THP/C1q binding in low ionic-strength buffers was higher (averages of 10-15 nmol/L) than that obtained by the ELISA, while physiological ionic-strength buffers still reduced the affinity of this binding by an order of magnitude. In conclusion, THP consistently bound C1q with high affinity using several techniques. At least a portion of this interaction involved electrostatic events, as demonstrated by the influence of ionic strength on the binding affinity.